The competitive environment observed in the international construction sector has reflected in the Turkish construction sector through joint projects. In order to achieve competitive advantage in joint construction projects and to achieve success against national competitors, it is necessary to review resource selection strategies. In this context, the main purpose of this study is to look at the resource selection criteria of the construction companies in terms of International Resource-Based Theory. The 77 resources of the construction firms reviewed during this study were evaluated by taking into consideration their ability to be strategic resource and their competitive advantages. In this study, the Building Information Modelling (BIM) tools and technique, which has been spoken as a resource that will benefit competition in Turkey in recent years, was discussed as an objective and the research problem was whether BIM is a strategic resource or not. In the resource evaluation process, resources should be listed and evaluated by firm employees and managers. In the survey conducted for this purpose, construction firms were asked to select the resources they already had from the resource pool of the research and to score only 9 important resources. To establish vertical hierarchy and horizontal relationships, the obtained results of the evaluation were analyzed by using the Analytical Network Process (ANP) method. In the established hierarch, the objective was BIM and the selection criteria were VRIO criteria including Valuable, Rare, Inimitable and Organization, which are the resource selection criteria of the Resource-Based Theory. The scores obtained as a result of the survey study applied to the Turkish construction firms were reflected to the ANP technique. While the data processed with the Super Decisions software provides numerical and quantitative comparisons of resources in the construction sector, it also points to a selected set of resources that can work with BIM.
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Introduction
BIM systems and tools used in the Turkish construction sector over the last decade have started to be among the resources used by the construction firms thanks to international projects. Given the development level of the firms, while some firms have a BIM system, the software programs that BIM offers take place as a tool in some other firms. At national or international level, BIM systems and its tools are among the firms' targets as a resource that makes a difference with its absence or presence, and even as a resource that some firms see in their competitors and feel the lack of it.
Accordingly, even if they use terms such as administrative strategies, project management, human resources, innovation, vision and mission, Turkish construction firms have resources that they need support of them to their strategic resources, which they have chosen or created in line with their missing resources or the administrative strategies they have; however, they cannot put these resources into their place.
When firms are defined as organizational structures, resources and capabilities, we start to define them by looking at their internal structures. Moreover, the strategy applied by a construction firm in order to gain competitive advantage depends on everything involved in its internal structure.
In determining competition strategy by taking into account the economic-based literature, there are three different strategies that the firms applied in order to gain a competitive advantage; 1. Total cost strategy, 2. Differentiation strategy and 3. Focus strategy. Total cost leadership is defined as the making production of a firm at the lowest cost compared to its all competitors on the market. On the other side, in comparison to their competitors, the effort of firms to produce innovative and high-quality products is called differentiation strategy. Finally, the focus strategy can be defined as the attempt of firms to gain a competitive advantage in a specific product, a specific customer group or a specific market through narrowing down the target market in which they compete.
According to Michael Porter [6] , who is pioneer of the concept of competitive strategy, a business must analyze the sector before developing a competitive strategy and determine a strategy that is appropriate for that sector. Thus, the firm will gain a position in which it will be able to protect itself against its competitors in the sector. The firms' acquisition of this opportunity is called position approach, industry-based approach and opportunity approach.
Contrary to Porter's opinion about strategies [6] , a resource-based view explaining the situation in which firms aim to gain competitive advantage by focusing on their own internal structures and their own resources and capabilities rather than focusing on the sector has emerged [1] .
The resource-based view aims firms to determine their own resources and capabilities. In this respect, when compared to the resources that are not in the hands of their competitors, the current situation will provide competitive advantage to the firms.
Looking at the opportunity-based approach, we face the fact that firms must first analyze the sector they are in and they must pay attention to it when determining their strategies in order to gain competitive advantage.
Among these two different approaches, in order to examine the Turkish construction firms in this study, the Resource-Based Theory (RBT) was preferred. In this context, while the resource-based theory was constituting the basis of the study, the BIM system and tools were selected as a resource for the Turkish construction firms and the firms were asked about their opinions on this resource.
The purposes of this study can be summarized in three items;
1. The fact that RBT is of great importance that can provide benefit for Turkish construction firms when the current strategies and resource selection criteria are examined 2. Listing the most important or strategically defined resources of the firms in line with the answers obtained from the interviews conducted with the construction firms. Matching the resources with the VRIO criteria and production of the best resource alternatives or combinations with ANP technique. 3. Examination of whether the BIM system and its tools are a strategic source for Turkish construction firms or not. The results obtained in line with these purposes will be beneficial in the future studies in terms of the key performance indicators and related measurements by listing the result of an original resource selection in construction firms.
Background
Edith Penrose (1950) and other researchers [4] , [5] , [6] , [7] , [11] , have defended for years that in order for firms to grow and develop in an organizational sense, the current situation analysis should be done, industry analysis should be done and strategies should be focused on. Porter initially advised the opportunity-based approach that suggested focusing on market conditions and the environment [6] ; later, by combining it with the firm's own structure, he has started to advocate SWOT analysis. While revealing the strengths and weaknesses of the firm, Porter has also foreseen to consider the opportunities and threats that the sectoral conditions, in which the firm is located, present. In addition, Porter evaluated the performance of the firms in terms of competitive insights by taking into account their product and sector structures and the market position they were in [6] .
In the late 1980s, Jay Barney stated that the conditions required to gain firm performance and competitive advantage were associated with the firm resources and capabilities. If the resources are the building blocks of the firms, it is necessary to look at the internal structure of the firms in order to identify a resource [1] . By determining objectives for resources and capabilities such as being a valuable resource, being a rare resource, and not being imitated, this strategy, which is described as the resourcebased view, has defined the firm as an organizational structure. On the other side, when the resource-based view was considered as a theory, a tool that evaluates the resources emerged. This tool, which is known as the acronym VRIO (V=Valuable, R=Rare, I=Inimitable, O=Organization), divides resources and capabilities into stages step-by-step in order to gain competitive advantage. If a resource meets all the criteria, it means that competitive advantage has been achieved. Sustainability of this depends on structure of the organization and its capability.
All the resources of a firm are more than its strategic resources [2] , [3] , [12] . Therefore, the protection of resources' strategic resource characteristics depends on the firm's efforts and organizational competence. Barney defines resources as "everything, such as all assets, abilities, competencies, organizational processes, firm characteristics, knowledge, and know-how, that can be controlled by the firm and that provides efficacy and allows them to use strategies providing efficiency." [3] This opinion is a strategic solution that makes firms to gain a competitive advantage. Here, another issue to be known is that many of the strategic resources are specific to the firm and the firm must be able to establish communication with these resources at the highest level and keep the resources up to date according to the current circumstances and requirements of time. In order to do this, the firm needs to consider the official business processes and production functions together with their strategic resources. Protective measures are essential for the characteristics of the resources. These measures are provided by isolation mechanisms [3] .
Considering the same resource selection criteria for construction firms, the resources and capabilities that the firm has in the current situation should be determined, and it should be understood which resources are defined as strategic resources.
Methodology
This study begins with a literature review explaining RBT and previous assumptions about competitive strategies. In the context of this research, a face to face interview study was held to determine the resources that might be possessed by Turkish construction firms, whether they had BIM system and tools or they might just aim to establish this system only for using BIM based software. During this research, the evaluation of the resources was done by applying Analytical Network Process (ANP) method in order to construct a logical hierarchy with the definition of the aim, criteria and alternatives. Again, the purpose of the research is connected to that hierarchy and it is questioning the best strategic resource or resource groups in connection with BIM.
It was decided that the best method for this evaluation was the ANP method because this study is a unique study combining ANP method with RBT in the perspective of the construction sector and its actual resources. Moreover, VRIO tool, which is related to RBT, will be a guide in providing competitive advantage by choosing the best resource alternatives specifically to each construction firm in line with the firm's strategy.
Decision-Making Process
Data for this research were collected through a survey study that lasted for two years. A total of 41 Turkish construction firms, which were listed in the top 250 contractors list of the ENR 2015 report, constituted the units of analysis of this study.
Comparing to all firms, it was seen that just 10 firms were using BIM system or at least its tools. In order to measure the resources as the number or type, 74 potential construction resources were chosen to ask the interviewees. This resource list included BIM and its tools. In addition, within the context of RBT, the VRIO tool that examined whether their resources were valuable, rare and inimitable or whether their organizational structure was capable to use them effectively was explained to the firms. After the collection of the appropriate data about the resources of the firms, a logical hierarchy leading to the decision-making process was able to emerge. Furthermore, if there are more than one alternatives in the decision making process, criteria, alternatives and the relations with the aim should be determined first on the way of competitive advantage. There are analytical decisionmaking methods used for this aim. These are Analytical Hierarchy Process (AHP) and Analytical Network Process (ANP). In AHP method, a relative measurement theory based on the pairwise comparison of the pre-defined criteria and alternatives is preferred. The logic of this method includes pairwise comparison matrices showing the resources as alternatives. In the AHP method, by preparing pairwise comparison matrices, ratios of dominance between the two alternatives are determined via an evaluation based on absolute numbers in the scales between 1 and 9. On the contrary, using the ANP method, not only a comparison between tangible resources is made but also a comparison between intangible resources can be made by depending on the opinions of knowledgeable and expert people [15] .
In the decision-making process with ANP, the relationship between factors should also be considered. In other words, because the solution of the problem is not only in hierarchical order, but also in the relationship between the factors, the ANP method provides a more realistic analysis [8] , [9] , [10] . Also, the AHP structure is similar to a one-way communication system, but the ANP provides more detailed communication including vertical and horizontal connections.
Network structure provides opportunity to rate and grade the alternatives as ineffective, low-impact, highimpact, very high-impact [10] . So, before evaluating the resources, six main steps used for developing decisionmaking model by applying ANP approach should be defined. Each step of the ANP is described in detail below.
Step 1: Definition of the decision-making problem
Step 2: Identifying relationships
Step 3: Making pairwise comparisons between criteria and alternatives
Step 4: Calculating consistency
Step 5: Creating super-matrix
Step 6: Determining the best alternative In this study, the use of ANP method was preferred because both the tangible resources and the intangible resources were subjected to pairwise comparisons. However, AHP builds a hierarchy, creates a one-way model and when making the best decision, it uses priority order for effective factors. Good decision making process includes some steps such as thinking, planning and analysis. If the conditions required for gaining competitive advantage are also added when the evaluation criteria of resource-based theory are added to the resources selected with the firm strategy, determining the VRIO criteria as criteria in the ANP hierarchy is seen reasonable in terms of creating both the criteria and the matchup of the resources.
Resource Based Theory and ANP
As Barney pointed out, RBT aims to identify and examines resources in a firm as tangible or intangible terms. Since these resources are different from each other with their qualifications, quantities and importance levels, there is a need for an investigation about which resources will benefit from the competitive strategy that is chosen by the firm. [1] ,
ANP method was used during this research because it helps to investigate the selected resources in line with the survey questions. In order to do that, a total of 30 firms were visited within 2 years in which surveys were completed through face to face interviews. Firms were asked about their strategies and each firm was asked to make a strategic choice from 74 resources to identify their own 9 sources that they believed they are effective.
As it is known, the ANP method creates a network and a vertical hierarchy that are established at the beginning of the decision making process. Then, a horizontal logical link and relationship arrows are defined to show the relationships. Under these circumstances, it is necessary to use the criteria that ANP provides in order to combine it with RBT, while aiming to find the resource or resource groups that will provide competitive advantage. VRIO, the criteria for the RBT, is a contributing tool at that phase; starting with the selected resources, the adjectives of VRIO (valuable, rare, inimitable) may be used to classify them. Furthermore, each resource may not be a strategic resource, but it may have a potential to transform into a strategic resource. VRIO, as it is mentioned before, evaluates the resources with yes-no question types. If the resource is valuable, its rarity will be questioned as a second step. After that, the potential of its inimitability is important. Finally the organizational effectiveness related to the usage of the resources will matter.
The ANP Model
First of all, as mentioned previously, determining the problem is the first step of the ANP method. The problem here is that whether BIM is a strategic resource selected during the decision-making process or not.
On the other side, the second step is to identify relationships. The relationships should be defined between clusters containing alternatives (resources), between criteria and clusters, and finally between clusters, aim and criteria. When the aim of the hierarchy is defined as BIM and if the VRIO criteria and alternatives are determined as resources, a network hierarchy will have been established by showing the relationships. VRIO is defined as criteria of our ANP model and alternatives are defined as resources of a construction firm. A notable point in the ANP method is the importance of criteria. This importance does not affect the importance of the resources; however, it should not be forgotten that alternatives can affect the criteria [10] . In the context of this study, we can say that the VRIO criteria are a precondition because they are required to establish the hierarchy and network. Reason of this is that the alternative cluster comprised of 9 resources belonging to each criterion actually defines the quality level of resources that will contribute to the aimed competitive advantage. For example, in terms of the likelihood of transforming into a strategic resource and making BIM strategic resource, there are differences between pairing of a resource from a valuable resource list with BIM and pairing an inimitable resource with BIM.
The dependence between nodes (resources) in a cluster (criteria related to the resource list) is defined as an inner dependence and the dependence between two clusters is defined as an outer dependence. The feedback loop is another term for the ANP method and clusters containing nodes. The relationship of a cluster with itself creates a feedback loop. By the way, an ANP model that contains a feedback structure takes the name of the feedback model. Thus, clusters can question themselves in a complex problem [10] .
Because the alternative cluster in the subsets (subclusters) also contains dependencies, they must depend on the highest level (that is the target level) from the lowest level. Thus, in the decision-making method of ANP, alternatives and resources can establish a pairwise comparison matrix. Pairwise comparisons are equal in terms of number and the scoring status was pre-determined by questionnaires. The purpose of this was to determine the level of dominance among alternatives. While the firms were asked which resources were valuable, rare and inimitable, they were also asked which resources they used organically and productively. The real and productive dominance also show the difference between all resources. Therefore, the resources listed between 1 and 9 by firms were evaluated by firms using scales between 1 and 9. The result of scoring showed the dominance of resources in pairwise comparisons from the sources that meet the dual criteria. Figure 1 . RBT related ANP model with resources.
BIM
On the ANP model, the second step is to define relationships. In the previous section, the relationships were defined by establishing links between BIM, criteria and alternatives (resources). On the other side, the third important step is the requirement to make comparisons by establishing links between the criteria and alternatives. The resource lists, which includes BIM system and tools, shown in Figure 1 . were essentially chosen by the authors by the time Turkish construction firms tended to use them and these resource lists constitutes the clusters defined in the literature. Accordingly, these resources in each cluster are the nodes in terms of terminology. When defining relationships, it should be noted that the dependence between nodes in a cluster is defined as inner dependence. Moreover, the dependence between two clusters is considered as outer dependence.
Additionally, the feedback loop between the resources in clusters containing alternatives will also be identified by the relationship within them. If resources work together in the same cluster, a feedback is created for each cluster (Figure 1,2,3,4,5) .
A simple pairwise comparison matrix is shown in Table  1 . If it is assumed that A is a criterion, a comparison can be made between the resources defined as R1, R2, and R3.... In the list of references on the left column, R1 is scored between 1 and 9. This scoring can be done for all references. Thereby, this scoring is linked to creating a pairwise comparison matrix [9] .
In addition, there is also a software that uses the ANP method. Super Decisions 2.6.0-RC1, which is one of those software, was chosen in order to make resource evaluation for this research. This software allows to create a resource priority list after completion of pairwise comparisons. The resource priority list that is created within this scope and that contains the BIM system and tools is shown in the Table 2 . Figure 2 . The relation of valuable resources and other resources 
Calculation of the Consistency
When making comparisons and scoring are performed by using the AHP method, the evaluation of the matrices or written evaluation can be made. No matter what calculation tool is used, the consistency ratio must be included in this calculation [19] . In the context of this study, making the calculation, if "n" is accepted as the number of criteria, random index numbers should be defined. Thus, the eigenvalue is defined by λ. while the largest eigenvalue λmax in the created square matrix, the following equations are used.
Formula used in calculation of the consistency ratio (CR): Consistency index (CI) = (λmax-n) / n-1 Consistency Ratio (CR) = Consistency Index (CI) / Random Index (RI)
In this calculation carried out with Super Decisions software, the consistency ratio was accepted as ≤ 0.1.
Creating a Super matrix
Creating a super matrix is one of the required steps used to prioritize the resources. Matrix tables divided into three groups (weighted, non-weighted and limit super matrix) are prepared [10] . Moreover, the weighted super matrix is the value that the sum of each column is equal to 1 in the prepared non-weighted super matrix table [8] , [9] .
The third and final step is to create a limit matrix by increasing the intensity of the weighted Super matrix until its lines change [9] , [10] . As a result, for the aim of this study, basic super matrices and limit matrix tables were prepared by using Super Decisions 2.6.0-RC1 software.
Results and Discussion
The findings of this study indicates that the value of Turkish construction firm resources with strategically thinking from the view of RBT. Here, the firm resources including BIM were been asked to construction experts and with their comments, an evaluation was tried to be made. However, a resource and its real value will take years to understand in an organization, competitive advantage on the other hand may be gained by the construction firms which are regarded as the organizations here, that they should be capable of using their resources effectively. Moreover, during the time, the technological changes as innovation in construction industry will also affect the strategic value of the resources, so according to the RBT inimitable resources may become a common resource at some time if the firms do not protect their resources against the changes that time brings. Today, BIM system and tools are valuable resources for construction firms and the outputs that are produced by project teams, may help these firms to gain competitive advantage but its sustainability is related to the effort of the firms. So, construction experts' comments are important to protect the strategic position of the resources.
This study discussed and analyzed the potential of BIM system and tools to become a strategic resource for Turkish construction firms. In this study, the applied ANP technique and Super Decisions 2.6.0-RC1 software have been very effective in comparison of 36 firm resources used in Turkish construction sector. More importantly, the RBT, which presents a theoretical background for the research, and VRIO tool have been paired with the ANP technique in order to decide the complex resource selection problem. According to the research findings, examining the table of priorities, it is figured out that if it is strategically seen and associated with BIM, the most effective resource is human resources (in organizational management) with 41.09 % in the ranking. The other important resources are financial investments (31.02%), in-service training (30.91%), organizational structure (27.21%), firm advertisements (25.69%), firm recognition (17.93%), protected information (17.64%), created resources (16.75%), innovation (15.81), Project Management (12.59%), performance management (according to management) (11.17%), and firm's secret technology (10.87%), respectively, these results also show the relation with BIM, if the construction firm are able to match their strategic resources with it.
As a result, the relationship between BIM, strategic resources and percentage values strengthens the opinion that BIM is a strategic resource for Turkish construction firms. Moreover, further research about BIM and other resources may be considered as performance indicators for a construction firm.
Conclusion
This study is expected to be beneficial both for the construction industry and for the academia. The results of this research will facilitate to have the big picture of the resources evaluation phenomenon in the construction industry. This is vital since many construction firms had bankruptcy in 2015 during the research interviews were held and at that time strategical way of thinking and the guidance of researchers. Organizations such as construction firm on the other hand should better tailor their solutions for themselves with their strategies for resource choosing criteria. Also, this research will unearth any possibility of firm resources that may related with BIM system and tools are able to support the way to gain competitive advantage from the beginning phase of the resource selection in construction firms.
Until now, no study has attempted to investigate the RBT in construction industry with such comprehensiveness that connected with BIM. With this research, many researchers will be able to get information about construction expert ideas about the construction firm resources. In addition, the effect of RBT on resource selection might provide a good knowledge on the decision strategic resource selections. 
